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(2) 

1 

fi^fc*t!&fc*frF"C 1 A-f ^ u ^-f XrJ^&d n a# y 

MM 3 ] H M 1 Xte 2 K|BiS(Z) DNA^U^7 
£»*U tt«t^6»$l 1 Xtt 2 C«2«©DN A 

CO 0 0 1] 

— ifit^P&tfD N A4* U ;* if <Z>it&TX^#J®g 
[00 0 2] ^ 

tC^Jffl^nTV^DNA^U^^-iftLTii, 
ft*DNA^U^7- if. ^CD^^T^^^ I// 
^ If— 7^7t-<^X (Thermus aquaticus)fi 
rfcDNA/FU^-if, ATM^lJl'hTty^X (Ba 
cillus caldotenax)fi^DN At^U tf^^^» e 

— m £DNA#y*r7 - if a jg£ \Z & Z> 
#5Vt7A (Pyrodictium occult urn) (t^ 

c ©iift^oDNA^'j ^ ^— if KM*BT5fe5feT&* 

~if«:it^»{C^TSCi:«#SfCSiiTfe^. - 

^^a^coDNA^y ^^-if^^Ticoi'ir 

W — Y-f^D/HtOy- (Abstract of The 

American Society for Microbiology), 35 1 

9 71 (1 9 9 3) CRMi^&DNA^U ;*5-ifit 

if ^r^T^fC^^T^ y»fi^»*ftf«ttS<iD+ 

^&E«'b/j:Vi. ^f c> ^graco-ecofi&cDDNAtfy ;* 

—574- 
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2 

[0 0 0 3) 

$t^7X5 KSrft^rr^^atesi^sffli^ifijflD 
na#>j^7 -if &mm3F'-Lmftiumm&m&-?z> c t 

[0 0 0 4] 

^bjo^ i i < « 2 ^ 

d n a* y ^ 7-esttsrr^a»&3 - Kts 

DNAtf'J ^^-ifit^^li-rSo ^§go[)B2(0^g 

frTTA-i- y y ^-r x^&d n a# y ^ ^— if&&^ 

l:Ht5. ^HJ0^3<D^|B^fiDNA/^y^^— if CO 
ffi^&iCHIU 3&1 3Ua^2C0fgBJ!<£>DNA#y * ^ 

-ifji^^^r-r^^^x^ H«rff^-rs^Higifti* 

'J ^ ^ — if jfrfr^a- KtSDNA^'J * ^— if 

[0 0 0 5] *»^*&««SW^cote*, ear-r * 

5^ »>A af" SrJl^ 2*E>§9£DNA#y .* 7— 

fe»u DNA^y^^-if&^fi^^rscitjcjEjgaj 

[0 0 0 6] £*T. *^SMtawt5. *&WIZ 

^zl*JV> (Deutsche Sammlung von Mikroorgajiismen 
und Zellkulturen) GmbH <Difc&W$Wi : DSM2 7 0 
9 T ) ^-5„ 

[0 0 0 7] ^B^cODNA^U^^— TzmfcT-W&lZ 

(1) tfnx-T^^^^A t^^^iBDNA^ 

(2) aSDNA^U^ i:^I^7 5 7 

U (1) WcDNA^iStLTPCR^o 

(3) (1) rntcDK A&m^tetommmT'WWfis. 

-tlCWlT (2) T^fc^DNA^^^n-^t 
LTtHf >A-f ^/'J ^ -f if— ->a >£fr5o 

(4) (3) ^«^^»ttv^JV*«»en*:«ffl®»^ 
T (1) CDDNA£ij9E§frU ^n-^tlcO^gf^C^^ 
7Jir>> h^DNA'J #-ifT^£-£-M5o 

(5) T^iz^ h^^M^^-r £7u— yizmwcL 

DNA^M-4 > ltfifi0#<y^V-^ffl(,iTPCR^rT 

V^, if1g$n^DNA^r>V<D$iI^^v^tf>^^rT^ 
CiiC^O, DNA^U^^-ifit^^^tf^^ 



Rwcnmrv ^ id 



\ 



0 



3 

(6) (5) CQ^$:StCDNA#>J>^-if^a-H 

(7) DNAKIt*^tfc^^^-WiIl:*A 

(8) (7) rftfc»Rfc*#£**U »«a#ttm 
tt©DN A# U ^ 5-KigttMBt5. 

[0 0 0 83 JhgEDNA#t##:-C*>Slf D^W^T->f 
A :*^;U*A DSM2 7 0 9S^DNAH 100 

'c-c^^u^^n^^o^m-r^o Mm. fit 

>^ A- A- ^#^MJ— «ff. T. TZ7f^X 
(T.Maoiatis) *l/*3L*— Zu — -y>f, 

y 7^7h'J- V~n.y;U (Molecular Cloning, A 
Laboratory MaDual) ^7 5-1 7 8 HlCl3*R£tlTV» 

[0 0 0 9] g«ODNAWfr*l«t5^tlt 
tt, 91^.(1 ^OD NA7l?U ^ 7-feT(D75 7 i£?ij 

&&©afflDNA#lM^— ifor^/REPi 
^f^SS^^^^^T^r^p alDNA^'J/7-t^ 
1 4 7 8 0*&K£Glfc4>GC& ATI. 3gb<&* 

[0 0 10] tDT^^f^^A ^-^;^ah 

— (Systematic and Applied Microbiology), 
Sg5 3 5 — 5 5 11 (1 9 8 3) Sem<Z>cfc5 KlG 

^3&ZS4 \Z^n^GCM<D^^-i^— Srffl^TtfP 
tV^^V »>A t^i^ADNA^SUTPCRS: 
fxofco #ilWa:DNA»fM-*t«M*n5C 
££JLajl>£: 0 MK* £©««DNAtffr©4fi£|B#J* 

^i/ctc5, ^©i^$n^75 y^SE^^oo 

[0 0 11] ^n^CODNA^U^^-f^n- FT* 
Jfifc^tt, «^.«i»i|l«DNAWrM-*^a-^^UTA 

-r ^ u y-r tf- -> 3 > ^ ^ z t tc cfc 0 miR~? a £ 



(3) 4$&§¥7-3 2 7 6 8 4 

#^HJ- ^3 0 91 (1 9 8 2) t'lB 

>i£t££O0ftcODNA#U;*^~i?® 
fef^h!nT>r^T^^A ^>^An>NA<D£0Ofi| 

.w -t^u~^n<ommz^K>^<rf^^^—t^Y>cR 

(faf^^f^^A t^^ADN A£<2JBiU ^ 
^-tcm^tfo 7*7X5 r^^-^bTte&ftCDfctf) 
^pUC18, PUC19. pTVl 
18N, pTV 1 1 9Nte£&mft>tl2>&Z.n*>lzm. 
^£n£t>c£-Cl£&V> 0 ttU&ttZ>^mzr>\,*T*> 

20 temo^mtimm-e^. dnau^- v&mKit&mK 

[0 0 1 2] ^^TIM/7X^ H£«±:fcM£Jff 
-TiU^r^L^— &n—~>tf* y 7#7hU- vn 

a.r;k ^2 5 01 (1 9 8 2) £fflV><5 C £ 

&o -CD£5tCbT@lttODNA&ftJt£^K:2gA$ 

£ d ^ □ - Mb $ tut d n a (Dmm & ffl&'t z>zt&-e 

[0013] &iz±.mMm<D*frZBtft<Dmfc&mTz> 
?u->&m&Tz>. mw<Djjmx'<?5'-<Dmm\z<i: 

oT^D->-Ai'7*U^t-y3>', ~3*7^~9 J\-i ~J 

[0 0 14] 4c%9|*&r±. ^-hCD^T^JI s*-r 
40 ^ifilgDNAKfrH- (7*0-^1) $^D-7"ttt^ 
4. 2 k bODNA®iit^^P-^.>^U^<, ^-©i&S 
E^JCO— ^^lB^<7)@a^J#^7^^"ro ^fc, Sfi^JII 

^^r-rsiaffiDKAWrK" (yp-yio ^T'o-ytl 

T^33. lkb(DDNAgrM^a-r:>^lfc„ 

kbOWh L SpTV1 1 9N{ZM.&/urd7?7s* K$:f^ 
J5KU pPOSOO-Ilt^lfc. 7*7X5FpPO 

5 o o -ii£w-rs*ro»£J&£u ®^omMim?s^ 

5» M«tt9 0 < C2 0Ml^^»DNA 
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(4) 

5 

PP05 0 0 -II±fcW|&ttDNA#g*^— 

3E92bTU&£*£i£bfc: 0 pPO5 0 0-IIT«^ 
^tl^HJM 1 0 9\Z Escherichia coli JM1 0 
9/pPO5 0 0-IIi^ X*a«|g5± 
^X^XJKttffiWSte^rfcFERM P- 1 3 6 5 9<hb 

[0 0 15] *5BW#&tt» ^D-^I^^T J0 

=>yb&f&4. 2 kbCO^rM-^rpTV 1 1 8N 
(Cltti^A/jfy^Xa F&fHSU pPO100-I^ 
^b/t„ ^7^5 KpPOl 00 — I $rWT£*filS£ 
ig3£U ^^OtiHii^fL t^mmi 7 0 1C 2 0 
^>^^t>-h^m<DDNA^iJ^^— U p 
P O 1 0 0 - I ilcW&teDNAtfU *^-izfM*.fff8 

tlfc^cBH® J M10 9« Escherichia coli J Ml 0 9 

/ ppo i o o - 1 1**, ^$n, x*a*K*iir a? 

x#iism^i:ferm P~ 1 3 6 6 0 tLT 

[0 0 16] iseft&DNAtfy;*^— 

T » 4 CD D N A ^ 'J ^ 7 — if MfcT £ ^ § £ £ £ 

[0 0 17] fc*. 3^^««l«Ai*#T£:». flfAfcf, 

a>H$r, 6XSSC (IXSSCliMtKU^A 30 
8. 76g, ^X>^thU^A4. 41g£liJ>>>f 

;i/co7KM^^bfcfeco) , l %^u;i^®*± HJ^ 

A, 1 0 0/ig/ml WifDNA, 5Xf>A^ 
V (Denhardt's) CO zsthmr )l>\7$. X #UH=iHi 

[0 0 18] ^n^Offii&flDNA^U^^— tfOD^H 

7xZ^t77P^ T^A ^PVh^77^ 40 
— > AA'J >t770-X T^A ^OTh^7^ 

— > ^ey (Mono) q C7 7;Wv7it) % ^/s (77 
& ^ - <d / < > h <l & s * t m m r & £ *< t ^ 3 . P 

PO 5 0 0 -II_hCDDNA^U A y — tSfifg-T^rj — H 
t5fi<|DNA^U^7- tfli, SDS-PAGEX 

NA^MtWS' -^3\ 3' -*5 ' X^yja^U 
7—Vft&£GLTWz<> £fc, pPO100-]±W 
DNA^'J^7- b?j&^f^3-H-rsWf»ftDNA# SO 

—576- 
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5 

'J*7— tfte. SDS-PAGET^9. 5^^Ph> 
tfS'^3', 3' -5' 

_i:#flf ian <h b r^rffl i? & 3 , 

[0 0 19] *§§9!K:,£ o Ttmmfr £ 2 ffl§<7) 

M&®<DDNA#U^ — 1?**DNA&Slwffi»TV><5 

^>^ii^^n j rns»j^DNA3}?jj^^— iftc^o 

NA^U^7- tfiii ^enxir^, dcDi^fcil 0 
^L-Ti^ B b^b. -antti«fT?tt, -n^T^t^ifflj^co 

^DNA^»J^^-ifalc«igj&^^LfcDNA^U 

^<*^^?>^aibfe2@mC0a^DNA^y^^ 
—tfS^T^n^nti. *^%ODNA^U^^-if 
a, 5, ©5^C02@^(7)DNA^fJ^5— "tffCffi 
^-r^>feO£#A^tl^o M1f&»^DKAl 
H I C ffl ^ i" ^> £ JS tl ^> 2 CD D N A U ^ ^ — fcf if 
firf-^fllb&Ctfi, ^«I(Z>ffij&KJ:t)ffl^DNAa- 

Z>* "&$H^C7>DNA^^^7^xXAcr)^^iif^^cO 
D N Am^Oif^^^T £ - <h^T^S. 
[0 0 2 0] 

[00213 mmm 1 

(1) fcfD^^^T-^^A ^"^^^A^fe^DNACO 

mm 

\±U^j ^r9)V$K DSM2 7 0 9 1 ^ 

D SM0»£t5*ftt J:0»^Wl:«iL3t. 150 
m 1 <Dm&frt>fttzMfr&7 50wl<D25%>'3fS, 
0. 0 5M h'JX-ffl (pH8. 0) »^!R»b, 1 
5 0xilC7)0. 5M EDTA, 7 5 m 1 <D 0 A 
M(10mg/ml) ^^U^-T2 O'C'ri (H?fF^&®t 
/c. J!(C6ni I COS ET^ (2 OmM h'JX-S^ 
P H8. 0, ImM EDTA, 1 5 OmM NaC 
1 ) &m 3 7 5wlO10%SDSt75Ml 
CO^P^wi— ifK^fg (20mg/ml) ^in^_T, 

3 7icxm«Lfc„ 7xynm ^DD^ 



(5) 

7 

[0 0 2 2] (2) PCRKckSftgWDNA^JfifS 
X^Y (GCi^Y-l. 2) ^^bfco z.n*> 

co^^-r v— $:^-n^n i o o pmo i t^asfln - 

(1) t^Ulfc^MDNA 1 n g ^OTiS 1 0 
0 it 1 <Z>^~C9 4X^15*. 45TCT?2fl\ 72TCT2 
#CD&#T*PCR£5 OlM^fT^*:,, ^«0 5m 

4 0 0 b pC0DNA©r^#S6<Jfc:ifitsLT^fco 31 CD 
DNAlifr^Sma I «UcpUC 1 1 — 

[0 0 2 3] (3) ?J S.y#W>mz&2>T>MAtf 

mseui- (i) Tfaa^&ffefeftDNAsiooftna a? 

■WWtO. 15|igft^T, BamHI, Eco 
RI, Hind III, PstI, Xbal CO 5 M^coff 

P - :/ 1 1 £ ^ V > T +r If > / \ -f ^ U ^ t? - -> 3 > £ fr o 
/Co ^n-^o^^^^yA^^-f 5>^:J:oT 

XSSC. 0. 1%SDS, 5 Xf>A^7E 100 
/ig/m 1 ffWDNA^6 5t:T5ff!r^ffo^:o 2 
XSSC, 0. USDS, *T5. 5tlffl^#U 50 

tT, -f>— ^T^-^-flf— BAS-2 0 0 0 (m±:7 

K EcoRI, Hind II K PstI, XbalT 
^rn^ti2. 7k b. 20kb, 4. 4kb, 6. 6k 
b, 9. 4 k bV&2<D&m\zm&S/#'±Jl<&8iftl> 

[0 0 2 4] (4) DNAtJ?>J^7- VMfcT&S&m 

5MMU- (1) 7*!TObfc^£#DNA0. 3ug* 40 
BamH K EcoRI, Hind III, XteP s t I 

£<££jfoi$^DNA£x^/— ^fctJgicJ;^ 
TleliKU CO-^^TPCR^fc a ^Xt^ 

T\ GC1^7-1, 2 (IE#J#^3, 4) i:Ip)^7 

rsjco^s^y^^ v-n-s i (ga^M-ii). ii- 

S2 ffi^J#-^12) ^^Jobfec llHiaOPCRl^ 

—577 
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U ffi^COffi^J^ffl 0T^£n5*7ir*.y h^^V 
-C2 (SiBJBtt) t:/^ T-II-S 1, Xtell-S 
2<7)jft^ttTPCR£frofc. i||@$nfcnNAi|ti& 
B amH I , Hind III, EcoRK PstI, K 
p n I , Xbal, SmaK Sal I tz£<DMm&& 

t«it, ^mmmmm^ip^r^ m 1 \z^<Dmm 
^-f coffi®^e>. ps t i-Kpn 1 <D-m%)m\z 

±ot^6n^3. lkb^^lCDNA^U^^ 
[0 0 2 5] (5) DNA*U iat£T£^£fD 

NA^co^n— 

I&&S0J1- <1) TSE|S[brc^fei*:DNA4ug^Ps 
tIi:KpnITMU 3. 1 k bfliftCDDNA£7 
^fn — xyj^^HJiRUfcc mWLU7s7Vv9 (SUPRB 
O-0 1 (^*ii£*D ICi^^C^^ffiV^Co pTV 
1 1 9N &mm#) £P s t ItKpnl TSJErLT 
W»L,fcfe<D&8«U !IMK^<h^UTDNAU# 
—tf-^^^^-ti-fcc AfcifcHMJMl 0 9t*lC*flALT 

^rlHlil^ C SWWFs t I-KpnUrft^A^nT 
^Sut^ilU My7^5H^pPO5 00-IIt 
^bfeo MpPO5 0 0- H^IlJM10 9iC 
^AL/T, Escherichia coli J Ml 09/pPO50 
0-11 (FERM P- 1 3 6 5 9) £#7c 0 MiC, P 
PO 5 0 0 -IUZ& D-->^$tlT^P stl-K 
pn I frM-^Sffi^iJ^^brco ^-co^Sa^J^E^J 

:/>y— 5>r >?yu—A (or f) fim&z 

tifc. ^<DT^smmm&mm^<Dmmmn2\z7K-f a 
[0026] (6) wmm&&<Dmm&zmmmwi(Dm 
m 

Escherichia coi i JM1 0 9/pP05 0 0-11 (F 
ERM P- 1 3 6 5 9) fcTVfcfv'U >#1 0 0 u S 
/m 1 CO^T^T^L^Sm 1 \zmWLS 7'CT 

niit «*a8w>»£rt*o. 6 (A6 60 ) cot^r, ^ 

(I PTG) *SgaqL5Efci SW^i^rTofc, ^ 
^1 5 0 Li 1 C7)2 5 %->3«t, 5 0mM h'JX-JS^ 
(pH7. 6) > 1 OmM NaCK ImM 2-^ 

^7^tu h* (pmsf) \zmmt, u^-a^o. 

5mg/ml <Dmm-etoXT0 < C3 Oftt&W. ^0D^3 
3^:^. jS'L^RI (1 4 0 0 0 r pm, 1 0^) tC^O-t 
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(6) 

9 

w&m^ mm&foim (uooorpm, 10^) 

CO 0 2 7] (7) DKA#U^7— £i£&<B8l5£ 
K«ttt2 0mM h'iX-i^ (pH6. 3. 
7 51C) „ 2. 5mM|jh7^y^A, 1 mM 2- 
^W^hx^y-;k 2^M SMDNA, 33 u 
M dATP, dCTP, dGTP, TTP, 60nM 

C 3 H) TTP^ffllU :©^15 0mIWT 

50mM tfny>&* lO^hU^POii (TC 

[0 0 2 8] (8) ^7X^HpPO50 0-II^^A 
Lfc^lia^S^DNA^iJ ^ 7- V<D£M 20 
JzWkW J M 109/pPO5 00 -II0Di§^3 U y Y 
JK£9#£n£:^fr4. 2g«i (15 0mM h 
'JX-iSpH7. 6, 2mM EDT A, 2. 4mM 

pms f) 4 0mi m^mm\zxmv^v 

A£JOA^fr#fi!i (1 2, OOOrpm, 1 0#) b£ 

fco CCOAaso ^11 0 0 0 (Aaso ) te#U 5 
%lJ?'JXfl/>^> (PEI) ^ (pH7. 6) 

0 . 5 m 1 £riD* 4 *CT? 1 WF^ ^ < te^, b£&> ^L># 30 

1 (12, OOOrpm, 2 0^) bTKM£&£fr<^ 

(5 0mMh'JX-fflpH7. 6, 
2mM EDTA, 0. 2M ^TJ^X^A) 

ffifov^y^-ji-tym—x ( 6 f f h i g 

h sub, ^rJP^^T^h) lmllctttfc. If 
i5 0mM h'JX-MpH7. 6, 2 mM EDT 
A, lit (5 0mM h'JX-MpH7. 6, 2m 
M EDTA, 2 0%X^>^U3-;i/) 
b&«, 0M~4M^CDit^?g^geT^taUT^ll 
U ^Hfiflll- (7) ICfoTDNAffiWJ ; If 40 
igftftSi^fc. ^(C^C0^5>®^«6T^®?S C5 0 
mM h'JX-MpH7. 6, lOOmM KCK 
0. 1 mM ED T A, 0. 2 % h $ -f — > (Tween) 2 
0] TWIbl/cA-f h77^ Vt'J> (7 
7i^y7?i) lml(:iJ0L15OmM KC 1 , & 
^15 OmM-6 5 0 mM KC I Oitgl^^JgETig 
fflU «ttPI4>Sft8e>fc. SttW^tt, *ISrf& (5 0m 
M hU7-aKpH7. 6, 0. ImM EDTA, 

o. 2%ho-f->20) tbwu mcmmmwm 

fcbfc^/Q (5ml) ^Qft^ig^^RCiSff 50 
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10 

^T^ibbfc^y S (5ml) l:iJflLT0mM-5 
OOmM NaC 1 U^^^SeT^ffib^f»fr£3l 
#>tz. ^/SiS#<i:9 2 2 0 0 Ug^^fi, (PocDN 
A#U^9™ tfll) £f| % SDS-PAGE^Ui 

[0 0 2 9] (9) 5' —3' X^V^^l/7-«tt 

pUC 1 1 9£S s p I T««ri7^fa-x^H:T^ 
^idL3 8 6bp<D©rM-^xyi/y^-0 1 (£ffii 
Ifc) *Jfl^TlEMXbfc. £<D£rtt-<z>5' Cr- S2 

p] ATPt^^w^h (SB&fc) xm^xtk 

K&WMls. NICK*7A (G5 0) (7x^Ty7 
&) T^;P^iabT}2l®t<^ Cr~ 32 P3 ATPSJU^T 

il^l^fc. £0>gSU ng^HJgWl - (8) 
P o c DNA^'J/7- £11 0. 05U$20mM 
hUX-jfitt (PH6. 3. XtipH7. 7) 2. 5m 
M MgCh ^10jtil^T7 5t5^ 10^. 
1 5 5hK*&f£x^/— )l>2 5 1 £2 0 u g/a 1 

7^1— > 3 -CmfelsTz. PocDNA^'J 

-3' X^V^^I/7- tStt^Bfe^tlfc. -^JM 

<, 5' - 3' x^V^^bT— ^SttligftSn^ 

[0 0 3 0] (10) 3' -*5' X^V^^UT-if^ 

pUCl 1 9£Sau3A I -CM^T^a-X^KC 
Tt^lL3 4 1 b pOftlfH &X7Uy#-0 1 (3E 
*gjg*t) &m>T|e|JKL&. £CD#rtf-CD3 ' [ a 
- 32 P] dCTP, dATP, dGTP, dTTPi^ 

)i^>mvxmm<D (a- 32 P3 dCTp^tsii 

b/to ^COH4ng^20mM K'JX-M (pH 
6. 3, XUpH7. 7) , 2. 5mM MgCb , 
1. 2 5mg/m I <DX —Ha e III #^4&£>ig#U 0 
ii 1 ^"^P o cDNAtfU;*^— tfll 0. 2U (pH 
6. 3) XtiO. 05U (pH7. 7) ) t7 5t5 
5h 10^ 15^eftWfll- (9) t^tCX 

fcfctel. 2 5mg/m 1 OA-Hae Ill^^^rtm 
AS C £ 0 KmtC^bTS^^^^frTfTo 
^Co -e<D«g^ PocDNA^g^7"^jD^i 
B#P^^^tC3 r ^cD>C^l/^^HOigg|^^^± 
M<O^^CO±#^25D, 3' ->5' X^VX^l/7 
-if^^^J6^nfco — ^ J M 1 0 9*nBttft!ft& 

HnAfc»^tttt»igtta>Jiir-«*<, 3' ^5' x^y 



11 

U*9—- Vfemztt-TZZ' — 5' X^V^UT— t? 
fSftco^SrSS^fclS^ pH6. 3CD^&<£9fcpH 

[00 3 1] ^5£flJ2 

(1) DNAj|?'J^7- fcf&^£^&DNAgrfi-<0£ 

^D-yiSfflW**«l- (3) &Mt£UT*!ttf 

5 kb©E c o R I »rtf\ #$J4. 9 k b<7>H ind III 
Vrtir. Rtfftl. 7kbOPs t l|ffr*<Btt$*l 
&. ^p-y I CEJIJOTG CS!^7< "7- l > 2<hl§l 
^rlftte»J*W^9'f I -S 1 13) , I 

-s 2 m^mn^ 4> &-&&u mm&n - u> t 
^i«fcpcRfeffoT*ia»*«iiaft^*bfc. m2iz 

fcy7-fV-WWb^4. 2kbCDEcoRI-H 
ind III^rK-±;cDNA2}?0^^— tf^n— 

te**3^**nTV^iji^l/fc. ^CpTVl 1 8N 
(SSiSE) £Ec oR I £:H i nd UI^ePHfiUfc^ 

<D£tffl®U nti&mi- (5) t|S|«|CbTBW<O^D 

U gftjOEc oR I -H i nd inttJfrPftASnT 
t>5£££lM8U M^X^ KftpPOlOO-It 
lfr£b&. Hftp PO 1 0 0 - I ^ilJ M109C 
#AbT\ Escherichia coli JM109/pPO10 
0-1 (FERM P-1 3 6 60) II;, p 

PO 1 0 0 - I l;^D-n>^$ntl^E coRI- 
Hind umfre>5*>* Smal-Hind IIl£i& 

m \Ztt^ 0 ^CD^, ^#^-4 3 5 — 3 1 7 6, 5 

40 — 3 i 7 6K-e*x-en9 1 4, 8 7 97ay^e. 

f cor 5 J &SE£iJ£, K^C0iB^J#^ 1 XZitt o 8 7 
^#^3 6-9 1 4^^^-r^o 

[0032] (2) Mw&m&<r>i&^xmmm<n^ 

E. coli JM109/pPO100-I$7>t!y>J 
>£U 0 0 xt g/m 1 C0^-e^T^L^ife5ml lc 
M^b 3 7t;T2 0^TOiU ii^£2 0 0 /z I CO 2 
5%->a^ 5 0mM h'JX-W (pH7. 6), 
lOmM NaCK 1 mM 

2/iM PMSFCiiSl. U^-A^O. 5m 

g/micoiiTi^Totao^i, ^ecD$3 7t: 

(c^L35ic3 O^Mbfco MUflfeff^— J£fTofc8Ba- 
^St (HOOOrpm. 1 0 0 ±m£# 

fc 0 #£>nfc_L?SiCO<AT7 0*02 0^>C7)^M^^fT^ 
MAGK^M (HOOOrpm, 1 0#) £froT± 

»«ia4Kbftiixtfta:b/L hk«i- (7) tmmz 

ITDNA^'J^7- tf^rt^aW^bfctCa lml CO 



<7) ffl¥7-3 2 76 84 

& 0 . 2 2 W0lSit*«f6nfc. 

[0 0 3 3] (3) fm&<»&&. 
^S^Bf^fc«(){:^^^-pET15b (y/t^x 
>*t) ©Nco I M©ATG <fcODNA/Jt'J^ 7' — tf 

K><h*5£2n*2*j^<DATG<D»§& (I2^J#^7(D 
Mi^435-437t5 4 0-542) IZttl^tl 
N c o I U*-f h$r^AT^fe«6C0^>Jrf^^^^^H 
20 1, 2 (@B^J#^15, 16) ^^bfco ^CtU^ 

X«2tpPO100-I, ^n.— ^ 
> (Mutan)-K ^^Wh^l/^h 
5^.— ^x^i^X^frV^p PO 1 0 0 — I CNc o I 
^h^Atfc^X^KpPOlOO-IML p 

p o i o o - i m 2 £#£§gbfco #K-en-en<3^x 

HKiaONcoI-Af I II (1551bp<hl4 
4 6 b p) 8rK-<hA fl II -EcoRV (1457b 
p) #rJt£f*§Jb (Af 1 II U-f H2IJ^#^ 7 <Z>i£ 
It^l 9 8 3-1 9 8 8l:fe^) , pET-15b£ 
i& BamHITMMfi^tL> JEiCNcoITSJ ... 
#rbTf#£n£pET- 1 5 b N c o I - BamH I¥ 
Mfc&rK- LDNA'J X—¥\Z£ D SS^S-frfc. ^ 

n^nco^^^^v^r^Hi^HB ioi &Mmm& 
u #^n^i^W07 p 7x$ f&shbu urn 

i«<tONc o I -Af 1 II ©fM-^Af 1 II - 
Ec oKVilt^Uc^X^ K£Mg"JbpP0 2 
00-1 tpPO3 0 0-I t^bfco -Ttefr^ p 
PO2 0 0-I|j;9147a/i (SE^J#^ l. fcfz 

u 2#so7^/i«Ly s^ec i ui:i^nx 
30 > &tf8 7 9y^y!t (SH^J#^i^>T5ygE# 

^36-914) ^£&£20<Z>ORF£^A,-C:fcU, 
p PO 3 0 0 - I US 7 975/i (I2^J#^1C0T5 
;^f§36-9l4) ^^Sl^KDORF&t/uT 

[0 0 3 4] (4) 7*7X5 HpP02 00-1, pP 
03 0 0 - I $:^AL^II(ai)ilH4DNA7}'U 

«1HMS174 (DE3) (/ A^a:>1±) (CT^ 
X5 HpPO2 0 0-I X^pPO 3 0 0 - I ^AL 

40 fcMltoM^nfnHMS174 (DE3) /pP 
O 2 0 0 — I v HMS 174 (DE3) /pPO300 
- I ttiH&lsfc. HMS174 (DE3) /pPO20 
0 - I tHMS 174 (DE3) /pPO3 0 0-I$: 
^tlfn2 U v MVCOAy 7M77X3T5 0 Om 1 
COLigi&ICfS^bi&^O. 7C0£^1M IPTG£ 
0. 2m liux.2 OH#fffl«*bfc. J&««3 »Jy h;l/cfc 
0i6ntl#4. 4 ga:4. 3g£DHMi0n- 
(8) iifRl^JCbTDNA^U^^-tf^^bfCo H 
MS174 (DE3) /pPO2 0 0-I ft^Z^/V) 

50 >feil!l^J:0 112 5 OUH^nSDS-PAGEt 
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mtmmvittmm 9 . 5 ^ h > <t 1 0 73*% h > 

©2/\'>K$:Wc 9 HMS 174 (DE3) /pPO 
3 0 0- 1 frBte^n*) >m&m#£K) 1 3 3 5 oim 
SDS-PAGET^$59. 5^;i/h>CD 

[0035] HMS1 74 (DE3) /pPO3 00- 
I^OMLtf^nfc^S (PocDNA^'J^ 
7— tf-I) £fl§^T3lS§#ll - (9) , 1- (10) 

fc. 5' - 3' x*y**uy-i£KB8LTl*PocD i<? 

(P.furiosus) ^«DNAjl?iJ>l7-* if (Pf uDN 

Ttt* PocDNA#^9- KlinflHSttOTBtt&tl 
PH6. 3<fc0pH7. 7(OSl&^C^^TctD^7^ 
Xfr>$H££**b£:. DNA#U*^— ^ftfc**-*-* 
3' - 5' X*VS*I/T~ SSttOW*ttpH6. 3 
C0fi^PocDNA#y^7- ifliro&l Ofg, P a? 
fuDNA^'J^7-W3. 5 ft. pH7. 7<B£ 
««TPocDNA#U^7- t£lltf>iftl 4f£, Pfu 
DNA#U^7- IffiDftl. 5 fro 
[0 0 3 6] 3' ->5' X^Vj*^W7—tff£f£teDN 

Met Lys Ala Gin Pro Gin Leu Ala Thr His 
1 5 10 

Glu Lys Ala Val Val Aso Val Asp Ala Glu 

20 25 
His Ala Trp Ser Thr Met Val Pro Gin Ser 

35 40 
Gly Tyr Gly Asp Asp Leu Ala Gly Lys Leu 

50 55 
Gly Ser Arg Gly Ala Leu Glu Arg Leu Ser 

65 70 
Arg Lys Pro Leu Glu Ala Arg Asp Gly Val 

80 85 
Gin Thr Met Tyr Asp Gly Glu Arg Gly Val 

95 100 
Tyr Asp Asp Arg Asn Gly He Val Tyr Val 

110 115 
Gly Tyr Met Pro Tyr Phe Leu Thr Asp lie 

125 130 
Gin Glu Leu His Glu Vat Val Arg His Lys 

140 145 
Glu Val Val Glu Lys Phe Asp Leu Leu Arg 

155 160 
Val Thr Lys He Val Val Lys Thr Pro Asp 
170 175 
Arg Asp Lys Val Pro Arg Ala Trp Glu Ala 



14 



iSDNAIC^lT^oitM^DMt^ 
C*l£l2JDglb. &&TIEbV^g 

A^U^^-ifH-^iE^j^p f uDNA^UX^— izto 

tttPocDNAiJ?^ ^-if I ##Wcj^IEflli££ 

J#ofcDNA^$£fr5£<L£^bT^5. 
[0 0 3 7] 

[0 0 3 8] 

[0 0 3 9] K3W^:1 
m&}(D&2 : 914 



Glo Gly Leu Thr Thr 

15 

Thr Trp Ala Glu Gin 

30 

Ser Thr Pro Pro Ala 

45 

Gly Ser Leu Leu Gly 

60 

Ala Leu Pro Leu Thr 

75 

Glu Gly Phe Leu Leu 

90 

Ala Ala Ala Lys lie 

105 

Tyr Phe Asp Arg Thr 
120 

Pro Pro Asp Lys Leu 

135 

Gly Phe Asp His Val 

150 

Trp Gin Arg Arg Lys 
165 

Val Val Arg Val Leu 
180 

Asn lie Lys Phe His 



—580— 



(9) 



15 



185 



190 



195 



His Asn Tyr lie Tyr Asp Tyr Gly Leu Val Pro Gly Met Lys Tyr 

200 205 210 

Arg Val Gly Lys Gly Arg Leo He Leu Leu Gly Gly Glu Ala Ser 

215 220 225 

Gly Asp Asp Glu Arg His He Arg Glu He Phe Ser Gly Glu Asp 

230 235 240 

Glu Ser Thr lie Glu Mel Ala Val Lys Trp Leu Ser Leu Phe Glu 

245 250 255 

Gin Pro Pro Pro Lys Pro Arg Arg Leu Ala Val .Asp He Glu Val 

260 265 270 

Phe Thr Pro Phe Lys Gly Arg He Pro Asp Pro Ser Thr Ala Ser 

275 280 285 

Tyr Pro Val He Ser Val Ala Met Ser Ser Asp Glu Gly Trp Arg 

290 295 300 

Ala Val Tyr Val Leu Ala Arg Pro Gly Val Pro Met Asn Pro Pro 

305 310 315 

Arg Gly Pro Leu Pro Glu Asn Leu His Val Glu He Phe Asp Asp 

320 325 330 

Glu Arg Ala Leu He Leu Glu Ala Phe Arg Leu He Ser Asn Tyr 

335 340 345 

Pro Val Leu Leu Thr Phe Asn Gly Asp Asn Phe Asp Leu Pro Tyr 

350 355 360 

Leu Tyr Asn Arg Ala Val Lys Leu Gly He Pro Arg Glu Tyr He 

365 370 375 

Pro Phe Arg Ala Arg Ser Asp Tyr Val Thr Leu Glu Tyr Giy Phe 

380 385 390 

His He Asp Leu Tyr Lys Phe Phe Ser Thr Lys Ala Vai Gin Ala 

395 400 405 

Tyr Ala Pbe Gly Asn Ala Tyr Gin Glu Phe Thr Leu Asp Ala He 

410 415 420 

Ala Ser Ala Leu Leu Gly Glu His Lys Val Glu Val Glu Ser Thr 

425 430 435 

Val Ser Asp Leu Pro Phe Phe Glu Leu Val Arg Tyr Asn Val Arg 

440 445 450 

Asp Ala Asp Leu Thr Leu Arg Leu Thr Thr Phe Asn Asn Asp Leu 

455 460 465 

Val Trp Ser Leu He He Leu Leu Met Arg He Ser Lys Leu Pro 

470 475 480 

Leu Glu Asp Val Thr Arg Ser Gin Val Ser Ala Trp Val Lys Ser 



Arg Glu Glu He lie Arg Leu Lys Gly Thr Thr Arg Ser Glu Ala 

515 520 525 

Leu He Lys Gly Lys Lys Tyr Gin Gly Ala Leu Val Leu Asp Pro 

530 535 540 

Pro Ser Gly He Tyr Phe Asn He Val Val Leu Asp Phe Ala Ser 

545 550 555 

Leu Tyr Pro Ser He He Lys Arg Trp Asd Leu Ser Tyr Glu Thr 



485 

Leu Phe Tyr Trp Glu His Arg Arg Arg 

500 



490 495 
Gly Tyr Leu He Pro Ser 

505 510 
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17 



18 



560 



565 



570 



Vat Asn Pro Val Tyr Cys Pro Glo Ser Lys Leu Val Glu Val Pro 

575 580 585 
Asp Val Gly His Lys Val Cys Met Ser He Pro Gly Leu Thr Ser 

590 595 600 

Gin lie Val Gly Leu Leu Arg Asp Tyr Arg Val Lys He Tyr Lys 

605 610 615 

Lys Lys Ala Lys Asp Lys Ser Leu Pro Asp Asp Val Arg Ala Trp 

620 625 630 
Tyr Asd Thr Val Gin Ala Ala Met Lys Val Tyr lie Asn Ala Ser 

635 640 645 

Tyr Gly Val Phe Gly Ala Glu Ser Phe Pro Phe Tyr Ala Pro Pro 

650 655 660 

Val Ala Glu Ser Vat Thr Ala He Gly Arg Tyr Thr He Lys Gin 

665 670 675 

Thr Leu Gin Lys Ala Gly Glu Leu Gly Leu Arg Val Leu Tyr Gly 

680 685 690 

Asp Thr Asp Ser Leu Phe lie Trp Asn Pro Asp Glu Asp Lys Leu 

695 700 705 
Arg Glu Leu Gin Glu Tyr Val Glu Lys Asd Phe Gly Leu Asp Leu 

710 715 720 

Glu Vat Asp Lys Val Tyr Lys Phe Val Thr Phe Ser Gly Leu Lys 

725 730 735 

Lys Asd Tyr He Gly Ala Tyr Glu Asp Gly Ser He Asp Vat Lys 

740 745 750 

Gly Met Val Ala Lys Lys Arg .Asn Thr Pro Glu Phe Leu Lys Lys 

755 760 765 

Glu Phe Ser Glu Met Leu Ala Val lie Gly Ser Val Lys Ser Pro 

770 775 780 

Glu Asp Phe He Lys Val Arg Arg Val He Arg Glu Arg Leu Arg 

785 790 795 

Lys Val Tyr His Gly Leu Arg Asp Leu Glu Phe Asn Leu Asp Glu 

800 . 805 810 

Leu Ala lie Arg Met Ala Leu Asn Lys Pro Val Glu Ala Tyr Thr 

815 820 825 

Lys Asd Thr Pro Gin His Val Lys Ala Ala Arg Gin Leu He Arg 

830 835 840 

Ala Gly Val Gin Val Leu Pro Gly Asp Val lie Ser Phe Val Lys 

845 850 855 

Val Lys Gly Lys Giu Gly Val Lys Pro Val Gin Leu Ala Arg Leu 

860 865 870 

Pro Glu Val Asp Val Glu Lys Tyr Vat Glu Ser Mel Arg Asn Val 

875 880 885 

Phe Glu Gin Leu Leu Leu Ala lie Ser Met Ser Trp Asp Glu lie 

890 895 900 

He Gly Ser Ser Arg Leu Glu Ala Phe Phe Ser Arg Arg Gly 



905 



910 

50 ffi#l<D«B : K 



[0 0 4 03 gB^J#^:2 
WMO>^ : 803 
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(11) &M¥7-3 2 7 6 8 4 

19 20 

: 

Met Thr Glu Thr He Glu Phe Val Leu Leo Asp Ser Ser Tyr Glo 
15 10 15 

He Leu GJy Lys Glu Pro Val Val He Leu Trp Gly He Thr Leu 

20 25 30 

Asp Gly Lys Arg Val Val Leu Leu Asp His Arg Phe Arg Pro Tyr 

35 40 45 

Phe Tyr Ala Leu He Ala Arg Gly Tyr Glu Asp Mel Val Glu Glu 

50 55 60 

He Ala Ala Ser He Arg Arg Leu Ser Val Val Lys Ser Pro lie 

65 70 ^ 75 

He Asp Ala Lys Pro Leu Asp Lys Arg Tyr Phe Gly Arg Pro Arg 

80 85 90 

Lys Ala Val Lys He Thr Thr Met He Pro Glu Ser Val Arg His 

95 100 105 

Tyr Arg Glu Ala Val Lys Lys He Glu Gly Val Glu Asp Ser Leu 

110 115 120 

Glu Ala Asp He Arg Phe Ala Met Arg Tyr Leu He Asp Lys Arg 

125 130 135 

Leu Tyr Pro Phe Thr Val Tyr Arg He Pro Val Glu Asp Ala Gly 

140 145 150 

Arg Asd Pro Gly Phe Arg Val Asp Arg Val Tyr Lys Val Ala Gly 

155 160 165 

Asp Pro Glu Pro Leu Ala Asp lie Thr Arg lie Asp Leu Pro Pro 

170 175 180 

Met Arg Leu Val Ala Phe Asp He Glu Val Tyr Ser Arg Arg Gly 

185 190 195 

Ser Pro Asn Pro Ala Arg Asp Pro Vat He He Val Ser Leu Arg 

200 205 210 

Asp Ser Glu Gly Lys Glu Arg Leu lie Glu Ala Glu Gly His Asp 

215 220 225 

Asp Arg Arg Val Leu Arg Glu Phe Val Glu Tyr Val Arg Ala Phe 

230 235 240 

Asp Pro Asp He He Val Gly Tyr Asn Ser Asn His Phe Asp Trp 

245 250 255 

Pro Tyr Leu Met Glu Arg Ala Arg Arg Leu Gly He Lys Leu Asp 

260 265 270 

Val Thr Arg Arg Val Gly Ala Glu Pro Thr Thr Ser Val Tyr Gly 

275 280 285 

His Val Ser Val Gin Gly Arg Leu Asn Val Asp Leu Tyr Asp Tyr 

290 295 300 

Ala Glu Glu Met Pro Glu lie Lys Met Lys Thr Leu Glu Glu Val 

305 310 315 

Ala Glu Tyr Leu Gly Val Met Lys Lys Ser Glu Arg Val lie He 

320 325 330 

Glu Trp Trp Arg He Pro Glu Tyr Trp Asp Asp Glu Lys Lys Arg 

335 340 345 

Gin Leu Leu Glu Arg Tyr Ala Leu Asp Asp Val Arg Ala Thr Tyr 

350 355 360 

Gly Leu Ala Glu Lys Met Leu Pro Phe Ala lie Gin Leu Ser Thr 
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365 370 375 

Val Thr Gly Val Pro Lea Asp Gin Val Gly Ala Met Gly Val Giy 

380 385 390 

Phe Arg Leu Glu Trp Tyr Leu Met Arg Ala Ala Tyr Asp Met Asn 

395 400 405 

Glu Leu Val Pro Asn Arg Val Glu Arg Arg Gly Glu Ser Tyr Lys 

410 415 420 

Gly Ala Val Val Leu Lys Pro Leu Lys Gly Val His Glu Asd Val 

425 430 435 

Val Val Leu Asp Phe Ser Ser Met Tyr Pro Ser He Met He Lys 

440 445 450 

Tyr Aso Val Gly Pro Asp Thr He Val Asp Asp Pro Ser Glu Cys 

455 460 465 

Pro Lys Tyr Gly Gly Cys Tyr Val Ala Pro Glu Val Gly His Arg 

470 475 480 

Phe Arg Arg Ser Pro Pro Gly Phe Phe Lys Thr Val Leu Glu Asn 

485 490 495 

Leu Leu Lys Leu Arg Arg Gin Val Lys Glu Lys Met Lys Glu Phe 

500 505 510 

Pro Pro Asp Ser Pro Glu Tyr Arg Leu Tyr Asp Glu Arg Gin Lys 

515 520 525 

Ala Leu Lys Val Leu Ala Asn Ala Ser Tyr Gly Tyr Met Gly Trp 

530 535 540 

Ser His Ala Arg Trp Tyr Cys Lys Arg Cys Ala Glu Ala Val Thr 

545 550 555 

Ala Trp Gly Arg Asn Leu lie Leu Thr Ala He Glu Tyr Ala Arg 

560 565 570 

Lys Leu Giy Leu Lys Val lie Tyr Gly Asp Thr Asp Ser Leu Phe 

575 580 585 

Val Val Tyr Asp Lys Glu Lys Val Glu Lys Leu He Glu Phe Val 

590 595 600 

Glu Lys Glu Leu Gly Phe Glu He Lys lie Asp Lys He Tyr Lys 

605 610 615 

Lys Val Phe Phe Thr Glu Ala Lys Lys Arg Tyr Val Gly Leu Leu 

620 625 630 

Glu Asp Gly Arg He Asp He Val Gly Phe Glu Ala Vat Arg Gly 

635 640 645 

Asp Trp Cys Glu Leu Ala Lys Glu Val Gin Glu Lys Ala Ala Glu 

650 655 660 

He Val Leu Asn Thr Gly Asn Val Asp Lys Ala He Ser Tyr lie 

665 670 675 

Arg Glu Val He Lys Gin Leu Arg Glu Gly Lys Val Pro He Thr 

680 685 690 

Lys Leu lie He Trp Lys Thr Leu Ser Lys Arg He Glu Glu Tyr 

695 700 705 

Glu His Asp Ala Pro His Val Met Ala Ala Arg Arg Met Lys Glu 

710 715 720 

Ala Gly Tyr Glu Val Ser Pro Gly Asp Lys Val Gly Tyr Val He 

725 730 735 

Val Lys Gly Ser Gly Ser Val Ser Ser Arg Ala Tyr Pro Tyr Phe 
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Met Val Asp Pro 
Gin He Val Pro 
Thr Glu Lys Gin 
Phe Asp Phe Phe 
[0 0 4 1] E#J#^:3 

mnvmm : i&oim (^dna) 

ft^J: 

WSSYTSTACC CSWSSATCAT 20 
CO 0 4 2] gB^J#^:4 

E*1J£>&£ : 20 

gd^j<oM : mm 

AGC CTG TAC CCC 
Ser Leu Tyr Pro 
1 

ACC GTA AAC CCC 
Thr Vat Aso Pro 

CCC GAT GTA GGG 
Pro Asp Val Gly 

TCG CAG ATA GTT 
Ser Gin He Val 

AAG AAG AAG GCC 
Lys Lys Lys Ala 

TGG TAT AAT ACA 
Trp Tyr Asn Thr 

AGC TAT GGA GTC 
Ser Tyr Gly Val 

CCG GTA GCG GAG 
Pro Val Ala Glu 

CAG ACG CTG CAG 
Gin Thr Leu Gin 

GGC GAT ACG GA 
Gly Asp Thr 



24 



740 745 750 

Ser Thr lie Asp Val Asd Tyr Tyr He Asp His 
755 760 765 

Ala Ala Leu Arg He Leu Ser Tyr Phe Gly Val 
770 775 780 

Leu Lys Ala Ala Ala Thr Val Gin Arg Ser Leu 
785 790 795 

Ala Ser Lys Lys 
800 

mm<omm : w>mm (^dna) 

TCNGTRTCNC CRTARATNAC 20 

[0 0 4 33 £8IS#:5 
@fi£Utf>^£ : 416 

20 



AGT ATC 
Ser He 
5 

GTA TAC 
Val Tyr 

20 
CAT AAG 
His Lys 

35 
GCC CTG 
Gly Leu 

50 
AAG GAT 
Lys Asp 

65 
GTC CAG 
Val Gin 

80 

TTC GGG 
Phe Gly 
95 
AGC GTC 
Ser Val 
110 

AAG GCT 
Lys Ala 
125 



ATA AAG AGG 
He Lys Arg 

TGC CCC GAA 
Cys Pro Glu 

GTG TGC ATG 
Val Cys Met 

CTT AGG GAC 
Leu Arg Asp 

AAG AGT CTG 
Lys Ser Leu 

GCA GCC ATG 
Ala Ala Met 

GCC GAG AGC 
Ala Glu Ser 

ACA GCC ATA 
Thr Ala lie 

GGC GAA CTA 
Gly Glu Leu 



TGG AAC 
Trp Asn 

10 
TCG AAG 
Ser Lys 

25 
AGC ATA 
Ser He 

40 

TAT CGA 
Tyr Arg 

55 
CCG GAT 
Pro Asp 

70 
AAG GTG 
Lys Val 

85 
TTC CCG 
Phe Pro 
100 

GGC AGG 
Gly Arg 

115 

GGG CTC 
Gly Leu 
130 



CTA AGC 
Leu Ser 

CTA GTG 
Leu Val 

CCC GGC 
Pro Gly 

GTC AAG 
Val Lys 

GAT GTT 
Asp Val 

TAT ATA 
Tyr He 

TTC TAC 
Phe Tyr 

TAT ACT 
Tyr Thr 

CGC GTG 
Arg Vat 



TAC GAG 
Tyr Glu 

15 

GAG GTT 
Glu Val 

30 

CTG ACC 
Leu Thr 
45 

ATA TAC 
He Tyr 
60 

AGA GCA 
Arg Ala 

75 

AAT GCC 
Asn Ala 
90 

GCG CCG 
Ala Pro 

105 
ATC AAG 
He Lys 

120 
ATC TAT 
Leu Tyr 

135 



45 



90 



135 



180 



225 



270 



315 



360 



405 



416 
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COO 4 4] 



422 



[0 0 4 5] 



3437 



TCC ATG TAC CCG AGC ATA ATG ATA AAG TAC AAC GTG GGC CCC GAC 
Ser Met Tyr Pro Ser He Met He Lys Tyr Asd Val Gly Pro Asp 
15 10 15 

ACT ATA GTC GAC GAC CCC TCG GAG TGC CCA AAG TAC GGC GGC TGC 
Thr He Val Asp Asp Pro Ser Gin Cys Pro Lys Tyr Gly Gly Cys 

20 25 30 

TAT GTA GCC CCC GAG GTC GGG CAC CGG TTC CGT CGC TCC CCG CCA 
Tyr Val Ala Pro Glu Val Gly His Arg Phe Arg Arg Ser Pro Pro 

35 40 45 

GGC TTC TTC AAG ACC GTG CTC GAG AAC CTA CTG AAG CTA CGC CGA 
Gly Phe Phe Lys Thr Val Lea Glu Asn Leu Leu Lys Leu Arg Arg 

50 55 60 

CAG GTA AAG GAG AAG ATG AAG GAG TTT CCG CCT GAC AGC CCC GAG 
Gin Val Lys Glu Lys Met Lys Glu Phe Pro Pro Asp Ser Pro Glu 

65 70 75 

TAC AGG CTC TAC GAT GAG CGC CAG AAG GCG CTC AAG GTT CTT GCG 
Tyr Arg Leu Tyr Asp Glu Arg Glu Lys Ala Leu Lys Val Leu Ala 

80 85 90 

AAC GCG AGC TAT GGC TAC ATG GGG TGG AGC CAT GCC CGC TGG TAC 
Asn Ala Ser Tyr Gly Tyr Met Gly Trp Ser His Ala Arg Trp Tyr 

95 100 105 

TGC AAA CGC TGC GCC GAG GCT GTC ACA GCC TGG GGC CGT AAC CTT 
Cys Lys Arg Cys Ala Glu Ala Val Thr Ala Trp Gly Arg Asn Leu 

110 115 120 

ATA CTG ACA GCT ATC GAG TAT GCC AGG AAG CTC GGC CTA AAG GTG 
He Leu Thr Ala lie Glu Tyr Ala Arg Lys Leu Gly Leu Lys Val 



125 

ATA TAT GGG TAC ACC GA 
He Tyr Gly Asp Thr 
140 

7 



130 



135 



26 



45 



90 



135 



180 



225 



270 



315 



360 



405 



422 



m&\<DWm : Genomic DNA 

: tf (Pyrodicti 
urn occultum) 
: DSM2709 T 



mm: 

CCCGGGCCAC TCCATCCATA GGCTCA^GGC GCTCCAGGCT CCTTTTAAAC ATTACATGCA 60 

ATTCTAAGGG ACTCTGCGCG CGGCTTAGGT CACCCACCTT ATACGGTGAT ACGTGGGAGC 120 

TGGATAGGGG GCGGTGCGTG GTTAGGCGCT CAAAGAGGCG TGGAGGGGAG CGCGACCTAC 180 

TCGAGTTCCT AGCTGGTGGC GTAACCGGCG CCCGCAGGGC TAAGGGCCGA ACCACCGAGA 240 

GCGGGGATGG TACGGGCAGC GAGAGGGATG GTGCTAAGCC CCTCTGGGAG GGGAATACGG 300 

CCAGGAGGGC CGGGGTGGAG AGGCTATACG ATAACAGCCT CTACGAACTG TTATCGGAAA 360 

TATCCTCATC TAGGAGACGC GGGTCTAGCC ATCCAAGAGA CGATGATCGG GAGGGGGCTG 420 

ATCTCACTGG CGGC ATG AAG GCT CAG CCG CAG CTT GCT ACG CAC CAA GGG 470 

Met Lys Ala Gin Pro Gin Leu Ala Thr His Gin Gly 
1 5 10 
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28 



CTA ACG ACA GAG AAG GCC GTG GTG AAC GTG GAT GCA GAA ACC TGG 
Leu Tbr Thr Glu iys Ala Val Val Asn Val Asp Ala Gtu Thr Trp 

15 20 25 

GCT GAG CAG CAT GCA TGG AGC ACT ATG GTG CCT CAG AGC TCT ACG 
Ala Glu Gin His Ala Trp Ser Thr Met Val Pro Gin Ser Ser Thr 

30 35 40 

CCC CCC GCG GGG TAT GGA GAT GAT CTG GCA GGG AAG CTG GGT TCG 
Pro Pro Ala Gly Tyr Gly Asp Asp Leu Ala Gly Lys Leu Gly Ser 

45 50 55 

CTG CTA GGG GGC TCA CGG GGT GCC CTT GAG AGA CTT TCC GCT CTC 
Leu Leu Gly Gly Ser Arg Gly Ala Leu Glu Arg Leu Ser Ala Leu 

60 65 70 

CCG CTT ACG CGC AAA CCC CTG GAA GCG CGT GAT GGG GTT GAG GGT 
Pro Leu Thr Arg Lys Pro Leu Glu Ala Arg Asp Gly Val Glu Gly 

75 80 85 

TTC CTG CTT CAA ACA ATG TAT GAC GGG GAG AGG GGT GTT GCG GCG 
Phe Leu Leu Gin Thr Met Tyr Asp Gly Glu Arg Gly Val Ala Ala 

90 95 100 

GCT AAG ATA TAT GAC GAC CGT AAT GGC ATT GTC TAC GTC TAC TTT 
Ala Lys lie Tyr Asp Asp Arg Asn Gly He Val Tyr Val Tyr Pbe 

105 110 115 

GAT AGG ACT GGT TAC ATG CCA TAC TTT CTA ACC GAT ATA CCA CCG 
Asp Arg Thr Gly Tyr Met Pro Tyr Phe Leu Thr .Asp He Pro Pro 

120 125 130 

GAC AAG CTG CAG GAG CTT CAC GAG GTG GTG CGG CAT AAG GGG TTC 
Asp Lys Leu Gin Glu Leu His Glu Val Val Arg His Lys Gly Phe 

135 140 145 

GAC CAT GTT GAG GTT GTG GAG AAG TTT GAT CTC CTG CGT TGG CAG 
Asp His Val Glu Val Val Glu Lys Phe Asp Leu Leu Arg Trp Gin 

150 155 160 

CGT AGG AAG GTT ACT AAG ATC GTT GTA AAG ACC CCC GAT GTG GTG 
Arg Arg Lys Val Thr Lys He Val Val Lys Thr Pro Asp Val Val 

165 170 175 

AGG GTG CTC CGT GAC AAG GTT CCA CGC GCC TGG GAG GCC AAT ATA 
Arg Val Leu Arg Asp Lys Val Pro Arg Ala Trp Glu Ala Asn He 

180 185 190 

AAG TTT CAC CAC AAC TAT ATA TAT GAT TAT GGG CTA GTG CCT GGA 
Lys Phe His His Asn Tyr He Tyr Asp Tyr Gly Leu Val Pro Gly 

195 200 205 

ATG AAG TAC CGC GTC GGG AAG GGC AGG CTA ATC CTC CTG GGG GGA 
Met Lys Tyr Arg Val Gly Lys Gly Arg Leu He Leu Leu Gly Gly 

210 215 220 

GAG GCT AGC GGG GAC GAT GAG CGC CAT ATA CGC GAG ATA TTC AGT 
Glu Ala Ser Gly Asp Asp Glu Arg His He Arg Glu He Phe Ser 

225 230 235 

GGT GAG GAT GAA AGC ACT ATT GAG ATG GCA GTA AAA TGG CTC TCC 
Gly Glu Asp Glu Ser Thr lie Glu Met Ala Val Lys Trp Leu Ser 

240 245 250 

CTG TTT GAG CAG CCT CCC CCT AAG CCT CGT AGA CTT GCA GTG GAC 
Leu Phe Glu Gin Pro Pro Pro Lys Pro Arg Arg Leu Ala Val Asp 



515 



560 



605 



650 



695 



740 



785 



830 



875 



920 



965 



1010 



1055 



1100 



1145 



1190 



1235 
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29 M 

255 260 265 

ATC GAG GTA TTC ACT CCC TTC AAG GGC CGT ATA CCA GAC CCT TCC 1280 
He Glu Val Phe Thr Pro Phe Lys Gly Arg He Pro Asp Pro Ser 

270 275 280 

ACA GCC AGC TAC CCT GTA ATC AGT GTA GCT ATG TCC TCG GAC GAG 1325 
Thr Ala Ser Tyr Pro Val He Ser Val Ala Met Ser Ser Asp GIo 

285 290 295 

GGG TGG CGC GCG GTC TAT GTG CTG GCG CGC CCG GGC GTG CCT ATG 1370 
Gly Trp Arg Ala Val Tyr Val Leu Ala Arg Pro Gly Val Pro Met 

300 305 - 310 

AAT CCC CCG CGT GGC CCA TTA CCC GAG AAT CTA CAC GTA GAG ATA 1415 
Asn Pro Pro Arg Gly Pro Lea Pro Glu Asd Leo His Val Glu He 

315 320 325 

TTC GAC GAT GAG CGT GCA CTC ATA TTG GAG GCG TTC CGG CTT ATA 1460 
Phe Asp Asp Glu Arg Ala Leu He Leu Glu Ala Phe Arg Leu He 

330 335 340 

TCA AAC TAC CCG GTG CTG CTC ACC TTC AAC GGT GAT AAC TTT GAC 1505 
Ser Asd Tyr Pro Val Leu Leu Thr Phe Asn Gly Asp Asn Phe Asp 

345 350 355 

CTC CCC TAC CTC TAC AAC CGG GCA GTA AAA CTA GGC ATA CCA CGC 1550 
Leu Pro Tyr Leu Tyr Asn Arg Ala Val Lys Leu Gly He Pro Arg 

360 365 370 

GAG TAC ATA CCA TTC CGT GCT AGA AGC GAC TAT GTG ACA TTG GAG 1595 
Glu Tyr lie Pro Phe Arg Ala Arg Ser Asp Tyr Val Thr Leu Glu 

375 380 385 

TAC GGC TTC CAT ATA GAC CTC TAT AAG TTC TTC AGC ACC AAG GCG 1640 
Tyr Gly Phe His lie Asp Leu Tyr Lys Phe Phe Ser Thr Lys Ala 

390 395 400 

GTT CAG GCA TAT GCC TTC GGC AAC GCT TAC CAG GAG TTC ACC CTT 1685 
Val Gin Ala Tyr Ala Phe Gly Asn Ala Tyr Gin Glu Phe Thr Leu 

405 410 415 

GAT GCT ATA GCC TCT GCG TTG CTG GGG GAG CAC AAG GTG GAG GTC 1730 
Asp Ala He Ala Ser Ala Leu Leu Gly Glu His Lys Val Glu Val 

420 425 430 

GAG TCT ACT GTA AGC GAC CTA CCA TTC TTT GAG CTG GTC AGG TAT 1775 
Glu Ser Thr Val Ser Asp Leu Pro Phe Phe Glu Leu Val Arg Tyr 

435 440 445 

AAT GTG CGT GAC GCT GAT CTA ACC CTT AGG CTA ACA ACG TTC AAC 1820 
Asn Val Arg Asp Ala Asp Leu Thr Leu Arg Leu Thr Thr Phe Asn 

450 455 460 

AAC GAC CTG GTA TGG TCC CTT ATC ATA CTG CTA ATG CGT ATC TCC 1865 
Asn Asp Leu Val Trp Ser Leu He lie Leu Leu Mel Arg He Ser 

465 470 475 

AAG CTG CCT CTG GAG GAT GTC ACG AGA AGC CAG GTC TCA GCT TGG 1910 
Lys Leu Pro Leu Glu Asp Val Thr Arg Ser Gin Val Ser Ala Trp 

480 485 490 

GTG AAG AGC TTA TTC TAC TGG GAG CAT AGG AGG AGG GGC TAC CTA 1955 
Val Lys Ser Leu Phe Tyr Trp Glu His Arg Arg Arg Gly Tyr Leu 

495 500 505 

ATA CCA TCA AGG GAG GAG ATA ATA CGG CTT AAG GGC ACC ACC CGC 2000 
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31 32 
lie Pro Ser Arg Glu Glu He He Arg Leu Lys Gly Thr Thr Arg 

510 515 520 

TCT GAA GCC CTG ATA AAG GGT AAG AAG TAT CAG GGG GCG CTA GTC 2045 
Ser Glu Ala Leu He Lys Gly Lys Lys Tyr Gin Gly Ala Leu Val 

525 530 535 

CTT GAC CCG CCT AGC GGC ATA TAC TTC AAC ATA GTG GTG CTT GAC 2090 
Leu Asp Pro Pro Ser Gly He Tyr Phe Aso He Val Val Leu Asp 

540 545 550 

TTC GCC AGC CTG TAC CCC AGT ATA ATA AAG AGG TGG AAC CTA AGC 2135 
Phe Ala Ser Leu Tyr Pro Ser lie He Lys Arg Trp Asn Leu Ser 

555 560 565 

TAC GAG ACC GTA AAC CCC GTA TAC TGC CCC GAA TCG AAG CTA GTG 2180 
Tyr Glu Thr Val Asn Pro Val Tyr Cys Pro Glu Ser Lys Leu Val 

570 575 580 

GAG GTT CCC GAT GTA GGG CAT AAG GTG TGC ATG AGC ATA CCC GGC 2225 
Glu Val Pro Asp Val Gly His Lys Val Cys Met Ser lie Pro Gly 

585 590 595 

CTG ACC TCG CAG ATA GTT GGC CTG CTT AGG GAC TAT CGA GTC AAG 2270 
Leu Thr Ser Gin He Val Gly Leu Leu Arg Asp Tyr Arg Val Lys 

600 605 610 

ATA TAC AAG AAG AAG GCC AAG GAT AAG AGT CTG CCG GAT GAT GTT 2315 
He Tyr Lys Lys Lys Ala Lys Asp Lys Ser Leu Pro Asp Asp Val 

615 620 625 

AGA GCA TGG TAT AAT ACA GTC CAG GCA GCC ATG AAG GTG TAT ATA 2360 
Arg Ala Trp Tyr Asn Tbr Val Gin Ala Ala Met Lys Val Tyr He 

630 635 640 

AAT GCC AGC TAT GGA GTC TTC GGG GCC GAG AGC TTC CCG TTC TAC 2405 
Asn Ala Ser Tyr Gly Val Phe Gly Ala Glu Ser Phe Pro Phe Tyr 

645 650 655 

GCG CCG CCG GTA GCG GAG AGC GTC ACA GCC ATA GGC AGG TAT ACT 2450 
Ala Pro Pro Val Ala Glu Ser Val Thr Ala He Gly Arg Tyr Thr 

660 665 670 

ATC AAG CAG ACG CTG CAG AAG GCT GGC GAA CTA GGG CTC CGC GTG 2495 
lie Lys Gin Thr Leu Gin Lys Ala Gly Glu Leu Gly Leu Arg Val 

675 680 685 

CTC TAT GGC GAT ACG GAC TCA CTA TTC ATA TGG AAT CCA GAT GAG 2540 
Leu Tyr Gly Asp Thr Asp Ser Leu Phe He Trp Asn Pro Asp Glu 

690 695 700 

GAT AAG CTG CGG GAG CTG CAA GAG TAT GTA GAG AAG AAC TTT GGC 2585 
Asp Lys Leu Arg Glu Leu Gin Glu Tyr Val Glu Lys Asn Phe Gly 

705 710 715 

CTA GAC CTT GAG GTT GAT AAG GTC TAT AAA TTC GTG ACA TTT AGC 2630 
Leu Asp Leu Glu Val Asp Lys Val Tyr Lys Phe Val Thr Phe Ser 

720 725 730 

GGC CTG AAG AAG AAC TAT ATA GGC GCC TAC GAG GAT GGA AGC ATC 2675 
Gly Leu Lys Lys Asn Tyr He Gly Ala Tyr Glu Asp Gly Ser He 

735 740 745 

GAT GTC AAG GGT ATG GTC GCT AAG AAG CGT AAT ACG CCG GAG TTC 2720 
Asp Val Lys Gly Met Val Ala Lys Lys Arg Asn Thr Pro Glu Phe 

750 755 760 
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33 34 
CTC AAG AAG GAG TTT AGC GAG ATG CTA GCA GTT ATA GGC TCT GTT 2765 
Leu Lys Lys Glu Phe Ser Glo Met Leu Ala Val He Gly Ser Val 

765 770 775 

AAG AGC CCT GAG GAC TTC ATA AAG GTG AGG AGA GTT ATA CGT GAA 2810 
Lys Ser Pro Glu Asp Phe He Lys Val Arg Arg Val lie Arg Glu 

780 785 790 

AGG CTG CGC AAA GTA TAC CAT GGC CTG CGC GAC CTG GAG TTC AAC 2855 
Arg Leu Arg Lys Val Tyr His Gly Leu Arg Asp Lea Glu Phe Asn 

795 800 805 

TTA GAC GAG CTA GCC ATA AGG ATG GCT TTA AAC AAG CCC GTT GAG 2900 
Leu Asp Glu Leu Ala He Arg Met Ala Leu Asn Lys Pro Val Glu 

810 815 820 

GCC TAT ACC AAG AAT ACG CCC CAG CAT GTG AAG GCT GCG CGG CAG 2945 
Ala Tyr Thr Lys Asn Thr Pro Gin His Val Lys Ala Ala Arg Gin 

825 830 835 

CTC ATA AGG GCG GGG GTG CAG GTG CTG CCA GGT GAT GTC ATA TCC 2990 
Leu He Arg Ala Gly Val Gin Val Leu Pro Gly Asp Val He Ser 

840 845 850 

TTC GTT AAA GTG AAG GGC AAG GAG GGT GTT AAG CCG GTC CAA CTC 3035 
Phe Val Lys Val Lys Gly Lys Glu Gly Val Lys Pro Val Gin Leu 

855 860 865 

GCA AGA CTG CCG GAG GTT GAT GTA GAG AAG TAT GTG GAG AGC ATG 3080 
Ala Arg Leu Pro Glu Val Asp Val Glu Lys Tyr Val Glu Ser Met 

870 875 880 

ACG AAT GTG TTT GAA CAG CTA CTG CTT GCA ATA AGT ATG TCG TGG 3125 
Arg Asn Val Phe Glu Gin Leu Leu Leu Ala lie Ser Met Ser Trp 

885 890 895 

GAT GAG ATA ATA GGC TCC TCG AGG CTT GAG GCC TTC TTT AGC CGC 3170 
Asp Glu He He Gly Ser Ser Arg Leu Glu Ala Phe Phe Ser Arg 

900 905 910 

CGG GGC TAGCTTGAAG AAAGCTATCT TTTCCGGCTT CTACGCCTCT TCTTAGGCCT 3226 
Arg Gly 

CTCCTCTAGC TCTTCCAAGC CTTCCTCGAG TCGCTTGATC TCCTCTTCGC CAAGCGATAG 3286 
CTGTGCCTCC CCGCCCATCT TCTTGGGCTC TTTTGTTGCC TCTATGGCGT ACTCCTCTAG 3346 
CTGTCGTTTT GCCGCCTCGT CAAGGTAGTA GGATATCACA TACATGCGTC TGTCAAGGTA 3406 
TGCGTCCTCG AGCCATGCAT TATCGAAGCT T 3437 

coo4 6] mmm^is 

EH^i.^ 68 4**:KDf^f^A **WJ> (Pyrodicti 

m#\<DMy*m umoccultum) 

m<D®l : 4Q . ^709 t 

&&\<DMM : Genomic DMA 

CTGCAGCTCT CGGGGCTACA GCTCCTTCGT GCTCGAGGTG GAGGCCGGCA ACTATCCAGC 60 
GCAGAGCCTA TATGCGAGAA GCTCCTTCAA GCCCGTCATG ATAGTGCCCG ACTACTATGG 120 
CGAGGGCCGG CACGCTGTGG TCATGGCGTT GTTGGGGGAG AGGCCCTGCT GCCTAGACGG 180 
CTAGCCGTCC TCATGCGTTA GCGGGCAGAG GCAGGCAATG ATATACGATT ATGTAGGGGC 240 
GGGTGGTGGT AGATTCTCCA GGGCAGAGCC AGCCC ATG ACA GAG ACT ATA GAG TTC 296 

Met Thr Glu Thr He Glu Phe 
1 5 
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35 



36 



GTG CTG CTA GAC TCT AGC TAC GAG ATA CTG GGG AAG GAG CCG GTA 
Val Leo Leu Asp Ser Ser Tyr Glu lie Leo Gly Lys Glu ?ro Val 

10 15 20 

GTA ATC CTC TGG GGG ATA ACG CTT GAC GGT AAA CGT GTC GTG CTT 
Val He Leo Trp Gly He Thr Leu Asp Gly Lys Arg Val Val Leu 

25 30 35 

CTA GAC CAC CGC TTC CGC CCC TAC TTC TAC GCC CTC ATA GCC CGG 
Leu Asp His Arg Phe Arg Pro Tyr Phe Tyr Ala Leu He Ala Arg 

40 45 50 

GGC TAT GAG GAT ATG GTG GAG GAG ATA GCA GCT TCC ATA AGG AGG 
Gly Tyr Glu Asp Met Val Glu Glu He Ala Ala Ser He Arg Arg 

55 60 65 

CTT AGT GTG GTC AAG AGT CCG ATA ATA GAT GCC AAG CCT CTT GAT 
Leu Ser Val Val Lys Ser Pro He lie Asp Ala Lys Pro Leu Asp 

70 75 80 

AAG AGG TAC TTC GGC AGG CCC CGT AAG GCG GTG AAG ATT ACC ACT 
Lys Arg Tyr Phe Gly Arg Pro Arg Lys Ala Val Lys He Thr Thr 

85 90 95 

ATG ATA CCC GAG TCT GTT AGA CAC TAC CGC GAG GCG GTG AAG AAG 
Met lie Pro Glu Ser Val Arg His Tyr Arg Glu Ala Val Lys Lys 

100 105 110 

ATA GAG GGT GTG GAG GAC TCC CTC GAG GCA GAT ATA AGG TTT GCA 
He Glu Gly Val Glu Asp Ser Leu Glu Ala Asp He Arg Phe Ala 

115 120 125 

ATG AGA TAT CTG ATA GAT AAG AGG CTC TAC CCG TTC ACG GTT TAC 
Met Arg Tyr Leu He Asp Lys Arg Leu Tyr Pro Phe Thr Val Tyr 

130 135 140 

CGG ATC CCC GTA GAG GAT GCG GGC CGC AAT CCA GGC TTC CGT GTT 
Arg He Pro Val Glu Asp Ala Gly Arg Asn Pro Gly Phe Arg Val 

145 150 155 

GAC CGT GTC TAC AAG GTT GCT GGC GAC CCG GAG CCC CTA GCG GAT 
Asp Arg Val Tyr Lys Val Ala Gly Asp Pro Glu Pro Leu Ala Asp 

160 165 170 

ATA ACG CGG ATC GAC CTT CCC CCG ATG AGG CTG GTA GCT TTT GAT 
He Thr Arg He Asp Leu Pro Pro Met Arg Leu Val Ala Phe Asp 

175 180 185 

ATA GAG GTG TAT AGC AGG AGG GGG AGC CCT AAC CCT GCA AGG GAT 
He Glu Val Tyr Ser Arg Arg Gly Ser Pro Asn Pro Ala Arg Asp 

190 195 200 

CCA GTG ATA ATA GTG TCG CTG AGG GAC AGC GAG GGC AAG GAG AGG 
Pro Val He He Val Ser Leu Arg Asp Ser Glu Gly Lys Glu Arg 

205 210 215 

CTC ATA GAA GCT GAA GGC CAT GAC GAC AGG AGG GTT CTG AGG GAG 
Leu lie Glu Ala Glu Gly His Asp Asp Arg Arg Val Leu Arg Glu 

220 225 230 

TTC GTA GAG TAC GTG AGA GCC TTC GAC CCC GAC ATA ATA GTG GGC 
Phe Val Glu Tyr Yal Arg Ala Phe Asp Pro Asp He He Val Gly 

235 240 245 

TAT AAC AGT AAC CAC TTC GAC TGG CCC TAC CTA ATG GAG CGC GCC 
Tyr Asn Ser Asn His Phe Asp Trp Pro Tyr Leu Met Glu Arg Ala 



341 



386 



431 



476 



521 



566 



611 



656 



701 



746 



791 



836 



881 



926 



971 



1016 



1061 
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38 



37 

250 255 260 

CGT AGG CTC GGG ATT AAG CTC GAC GTT ACA CGC CGT GTG GGG GCA 1106 
Arg Arg Leo Gly He Lys Leu Asp Val Thr Arg Arg Val Gly Ala 

265 270 275 

GAG CCC ACC ACC AGC GTC TAC GGC CAC GTC TCG GTG CAG GGT AGG 1151 
Glu Pro Tbr Thr Ser Val Tyr Gly His Val Ser Val Gin Gly Arg 

280 285 290 

CTG AAC GTG GAC CTC TAC GAC TAT GCC GAG GAG ATG CCG GAG ATA 1196 
Leu Asn Val Asp Leu Tyr Asp Tyr Ala Glo Glo Met Pro Glu He 

295 300 305 

AAG ATG AAG ACG CTT GAG GAG GTA GCG GAG TAC CTA GGC GTT ATG 1241 
Lys Met Lys Thr Leu Glu Glu Val Ala Glu Tyr Leu Gly Val Met 

310 315 320 

AAG AAG AGC GAG CGT GTG ATA ATA GAG TGG TGG AGG ATA CCC GAG 1286 
Lys Lys Ser Glu Arg Val He He Glu Trp Trp Arg lie Pro Glu 

325 330 335 

TAC TGG GAT GAC GAG AAG AAG AGG CAG CTG CTA GAG CGC TAC GCG 1331 
Tyr Trp Asp Asp Glu Lys Lys Arg Gin Leu Leu Glu Arg Tyr Ala 

340 345 350 

CTC GAC GAT GTG AGG GCT ACC TAC GGC CTC GCG GAA AAG ATG CTA 1376 
Leu Asp Asp Val Arg Ala Thr Tyr Gly Leo Ala Glu Lys Met Leu 

355 360 365 

CCG TTC GCC ATA CAG CTC TCC ACT GTT ACG GGT GTG CCT CTC GAC 1421 
Pro Phe Ala He Gin Leo Ser Thr Val Thr Gly Val Pro Leu Asp 

370 375 380 

CAG GTA GGT GCT ATG GGC GTA GGC TTC CGC CTA GAG TGG TAT CTC 1466 
Gin Val Gly Ala Met Gly Val Gly Phe Arg Leu Glu Trp Tyr Leu 

385 390 395 

ATG CGT GCA GCC TAC GAT ATG AAC GAG CTG GTG CCG AAC CGG GTG 1511 
Met Arg Ala Ala Tyr Asp Met Asn Glu Leu Val Pro Asn Arg Val 

400 405 410 

GAG AGG AGG GGG GAG AGC TAC AAG GGT GCA GTA GTG TTA AAG CCT 1556 
Glu Arg Arg Gly Glu Ser Tyr Lys Gly Ala Val Val Leu Lys Pro 

415 420 425 

CTC AAG GGA GTC CAT GAG AAT GTT GTG GTG CTC GAT TTC AGT TCC 1601 
Leu Lys Gly Val His Glu Asn Val Val Val Leu Asp Phe Ser Ser 

430 435 440 

ATG TAC CCG AGC ATA ATG ATA AAG TAC AAC GTG GGC CCC GAC ACT 1646 
Met Tyr Pro Ser He Met He Lys Tyr Asn Val Gly Pro Asp Thr 

445 450 455 

ATA GTC GAC GAC CCC TCG GAG TGC CCA AAG TAC GGC GGC TGC TAT 1691 
lie Val Asp .Asp Pro Ser Glu Cys Pro Lys Tyr Gly Gly Cys Tyr 

460 465 470 

GTA GCC CCC GAG GTC GGG CAC CGG TTC CGT CGC TCC CCG CCA GGC 1736 
Val Ala Pro Glu Val Gly His Arg Phe Arg Arg Ser Pro Pro Gly 

475 480 1 485 

TTC TTC AAG ACC GTG CTC GAG AAC CTA CTG AAG CTA CGC CGA CAG 1781 
Phe Phe Lys Thr Val Leu Glu .Asn Leu Leu Lys Leu Arg Arg Gin 

490 495 500 

GTA AAG GAG AAG ATG AAG GAG TTT CCG CCT GAC AGC CCC GAG TAC 1826 
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Val Lys Glu Lys Met Lys Glu Phe 

505 510 
AGG CTC TAC GAT GAG CGC CAG AAG 
Arg Leo Tyr Asp Glu Arg Gin Lys 

520 525 
GCG AGC TAT GGC TAC ATG GGG TGG 
Ala Ser Tyr Gly Tyr Met Gly Trp 

535 5-10 
AAA CGC TGC GCC GAG GCT GTC ACA 
Lys Arg Cys Ala Glu Ala Val Thr 

550 555 
CTG ACA GCT ATC GAG TAT GCC AGG 
Leu Thr Ala lie Glu Tyr Ala Arg 

565 570 
TAT GGA GAC ACC GAC TCC CTC TTC 
Tyr Gly Asp Thr Asp Ser Leu Phe 

580 585 
GTT GAG AAG CTG ATA GAG TTT GTC 
Val Glu Lys Leu He Glu Phe Val 

595 600 
ATA AAG ATA GAC AAG ATC TAC AAG 
He Lys lie Asp Lys lie Tyr Lys 

610 615 
AAG AAG CGC TAT GTA GGT CTC CTC 
Lys Lys Arg Tyr Val Gly Leu Leu 

625 630 
GTG GGC TTT GAA GCA GTC CGC GGC 
Val Gly Phe Glu Ala Val Arg Gly 

640 645 
GAG GTG CAG GAG AAG GCG GCT GAG 
Glu Val Gin Glu Lys Ala Ala Glu 

655 660 
GTG GAC AAG GCT ATA AGC TAC ATA 
Val Asp Lys Ala He Ser Tyr He 

670 675 
CGC GAG GGC AAG GTG CCA ATA ACA 
Arg Glu Gly Lys Val Pro He Thr 

685 690 
CTG AGC AAG AGG ATA GAG GAG TAC 
Leu Ser Lys Arg He Glu Glu Tyr 

700 705 
ATG GCT GCA CGG CGT ATG AAG GAG 
Mel Ala Ala Arg Arg Met Lys Glu 

715 720 
GGC GAT AAG GTG GGC TAC GTC ATA 
Gly Asp Lys Val Gly Tyr Val He 

730 735 
TCC AGC AGG GCC TAC CCC TAC TTC 
Ser Ser Arg Ala Tyr Pro Tyr Phe 

745 750 



(21) 

Pro Pro Asp 

GCG CTC AAG 
Ala Leu Lys 

AGC CAT GCC 
Ser His Ala 

GCC TGG GGC 
Ala Trp Gly 

AAG CTC GGC 
Lys Leu Gly 

GTG GTC TAT 
Val Val Tyr 

GAG AAG GAG 
Glu Lys Glu 

AAA GTG TTC 
Lys Val Phe 

GAG GAC GGA 
Glu Asp Gly 

GAC TGG TGC 
Asp Trp Cys 

ATA GTG TTG 
He Val Leu 

AGG GAG GTA 
Arg Glu Val 

AAG CTT ATC 
Lys Leu He 

GAG CAT GAC 
Glu His Asp 

GCA GGC TAC 
Ala Gly Tyr 

GTT AAG GGT 
Val Lys Gly 

ATG GTT GAT 
Met Val Asp 
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Ser Pro 

515 
GTT CTT 
Val Leu 

530 
CGC TGG 
Arg Trp 

545 
CGT AAC 
Arg Asn 

560 
CTA AAG 
Leu Lys 

575 
GAC AAG 
Asp Lys 

590 
CTG GGC 
Leu Gly 

605 
TTC ACG 
Phe Thr 

620 
CGT ATA 
Arg He 

635 
GAG CTG 
Glu Leu 

650 
AAT ACG 
Asn Thr 

665 
ATA AAG 
He Lys 

680 
ATA TGG 
lie Trp 

695 
GCG CCT 
Ala Pro 

710 
GAG GTG 
Glu Val 

725 
AGC GGG 
Ser Gly 

740 
CCA TCG 
Pro Ser 

755 



Glu Tyr 

GCG AAC 
Ala Asn 

TAC TGC 
Tyr Cys 

CTT ATA 
Leu lie 

GTT ATA 
Val He 

GAG AAG 
Glu Lys 

TTT GAG 
Phe Glu 

GAG GCT 
Glu Ala 

GAC ATC 
Asp He 

GCT AAG 
Ala Lys 

GGG AAC 
Gly Asn 

CAG CTC 
Gin Leu 

AAG ACG 
Lys Thr 

CAT GTG 
His Val 

TCT CCC 
Ser Pro 

AGT GTG 
Ser Val 

ACC ATC 
Thr He 
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1916 



1961 



2006 
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2186 
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2321 
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GAC GTC AAC TAC TAT ATT GAC CAC CAG ATA GTG CCG GCT GCT CTG 
Asp Val Asn Tyr Tyr He Asp His Gin He Val Pro Ala Ala Leo 

760 765 770 

AGG ATA CTC TCC TAC TTC GGA GTC ACC GAG AAA CAG CTC AAG GCG 2636 
Arg He Leo Ser Tyr Phe Gly Val Thr Glo Lys Gin Leu Lys Ala 

775 780 785 

GCG GCT ACG GTG CAG AGA AGC CTC TTC GAC TTC TTC GCC TCA AAG 2681 
Ala Ala Thr Val Gin Arg Ser Leu Phe Asp Phe Phe Ala Ser Lys 

790 795 800 

AAA TAGCTCCTCC ACCCGGCTAG CTTTATTAAA CGCGTAGGCA CAAGCTCTCC 2734 
Lys 

GAGAGGCCTG GAGGGTAAGG GGTGCAATAG AGCCAGCCTC TCCGCCGAGG CCGTGCGCTC 2794 
TTGGGTGGCT TGGAATGATC CTCGCATCCT GGAGATCCTT GGCGTGGATA GTAAGGCGTG 2854 
TCGACGTAGT ACTCGAGGTT GTCGATGCGC GCGACCCGGT CTCGACAAGG AGCCTGCGGC 2914 
TAGAGAGGAT GGTGCAGAGC CTAGGGAAGC GCCTCCTAAT AGTCATCAAT AAGGCTGACC 2974 
TGGTGCCCCG CGGGGTCGCT GAGAAGTGGA AGCGCATCCT CGAGGATCAG GGTTACCGTA 3034 
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42 
2591 



mmnwm : mvtm. (^dna) 
mm: 

ATACTGACAG CTATCGAG 18 

[oo5i] mmniis 



30 



CTGTCTACAT GGCTGCCCGC GATCACAAGG GTAC 
[0 0 4 7] £$lj#^:9 
mm<OWiZ : 23 

mmcom : mm 20 
umowm : m&mm (^dna) 

mm : 

GTACATATTG TCGTTAGAAC GCG 23 

[0 0 4 8] &#f#^:10 
m&W&Z : 23 

mmom : mm 

mm<owm : mvmm (^dna) 
mm : 

TAATACGACT CACTATAGGG AGA 23 

[0049] mmm^in 

&&l<Dm2 : 18 

mom : -*m 

mm&mm : wwrnm c^dna) 

GGGGTCGTCG ACTATAGT 18 

[0 0 5 0] ££J$#:12 
ffi^JC0^5 : 18 



40 



50 



3068 

&&\<D&Z : 18 

mma>m : mm 

mmowm : tiunrnm (^dna) 

mm : 

GTATACGGGG TTTACGGT 18 

[0 0 5 2] mrn^:u 

WM<D^ : 18 

mm&m : mm 

&<D& : — «g 

h^n>?— : mm. 

mmnmm : mnmm (mdna) 

mm : 
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